Introduction
Carnivorous plants have always been fascinating to humans. Sundew (Drosera) has been known since middle ages as a plant with a wide application in herbal and folk medicine. The infusion or tincture was used as antitussive drug and painkiller, as well as a remedy for intimate infections and gastrointestinal diseases. Today we know that the biological activity of Drosera is mainly due to the high content of flavonoids and naphthoquinones, as well as cyanogens, proteolytic enzymes, anthocyanins and organic acids. Most of these compounds are plant secondary metabolism products. Secondary metabolites are a kind of plant's weapon, protecting against threats (bacteria, fungi, insects) and adverse environmental conditions (unsuitable soil pH, unavailability of minerals, UV radiation). The substances of plant origin are also used in various industries as flavouring additives, dyes, natural preservatives or active ingredients of medicines. It has been shown that extracts from Drosera plants, rich in naphthoquinones, may have anti-cancer (Ahmad, Banerjee, Wang, Kong, & Sarkar, 2008) and bactericidal effects, even against multiresistant bacteria (Krolicka et al., 2009 ).
Materials and Methods
In HerBioPharm, research was conducted on the effect of the composition of the culture medium on the growth and production of secondary metabolites by two species of plants of the Droseraceae family: D. binata and D. peltata. Two parameters of the Murashige & Skoog (MS) (Murashige & Skoog, 1962) substrate were considered, potentially affecting the production of biologically active compounds by the plants: mineral composition (1/3, 1/2 and 3/4 MS) and pH (5.2, 5.5, 6). Plants were grown for 12 weeks in an amount of 6 replicates per species in each version of the medium. By the 9th week, the increase was documented with photos once every two weeks. After harvest, the plants were frozen and kept at -20 ° C. After freezing, the extracts were made by macerating plant tissues in ethanol for 48 hours at 1 ml/100 mg of tissue. The obtained extracts were subjected to HPLC analysis to determine the total content of compounds at the detection wavelength of 254 nm.
Results
The results show that each species of Droseraceae requires optimization of culture conditions. It is also notable that conditions optimal for plant growth and development are not entirely compatible with conditions enhancing production of secondary metabolites. The pH value optimal for growth of D. binata was noted as 5.2, while for the growth of D. peltata the optimal pH value was 6. On the other hand, the optimal pH value for the production of secondary metabolites was 6 for D. binata, for D. peltata the pH had little impact in this matter. Both D. peltata and D. binata showed the lowest biomass increase and retarded growth on the medium with macronutrients concentration 1/3 MS. However, at this concentration, the highest production of secondary metabolites was observed.
Discussion
Research shows that, for most plants of the Droseraceae family, MS nutrient solution (Murashige & Skoog, 1962) with halved concentrations of macroelements (1/2 MS) is adequate for normal growth. However, to obtain the largest increase in biomass, the mineral composition of the medium should be optimized individually for each species (Banasiuk, Kawiak, & Królicka, 2012) . The pH of the medium is also important. The standard pH used in micropropagation of Droseraceae is 5.5 -5.8. In addition to the effects on plant growth and development, medium pH can also affect the production of secondary metabolites (Babula et al., 2006) . In case of Droseraceae investigated in this study, the highest yield of biologically active compound was obtained in medium, which pH and macronutrients conditions were not the best for plants' growth. It is also consistent with the thesis that secondary metabolites are produced in conditions suboptimal for proper plant development.
